Activation of phenotypically distinct neuronal subpopulations in the anterior subdivision of the rat basolateral amygdala following acute and repeated stress.
The effects of acute and repeated stress on expression of the early immediate gene c-fos in the basolateral amygdala have previously been reported; however, characterization of which neuronal subpopulations are activated by these stimuli has not been investigated. This question is of considerable relevance, insofar as the basolateral amygdala houses a heterogeneous population of neurons, including those of gamma-aminobutyric acid (GABA)-ergic and glutamatergic phenotypes that may be subcategorized based on their expression of various calcium-binding proteins, including parvalbumin, calbindin, calretinin, and the calcium-sensitive enzyme calcium/calmodulin-dependent kinase II. Characterization of these subpopulations has revealed unique differences in their physiology, synaptology, and morphology, suggesting that each distinct phenotype may have profound effects on the local circuitry of the amygdala. Therefore, we examined the effects of acute and repeated restraint stress on expression of the immediate early gene c-fos in neurons containing parvalbumin, calbindin, calretinin, or calcium/calmodulin-dependent kinase II in the basolateral amygdala. Double-label immunohistochemistry revealed that acute restraint stress activated a proportion of parvalbumin-, calbindin-, or calcium/calmodulin-dependent kinase II-positive neurons. Prior exposure to repeated restraint stress markedly attenuated acute-stress mediated activation of these neuronal populations, although not equally. Expression of c-Fos protein was not detected in calretinin-positive neurons in any experimental group. These results demonstrate that distinct neuronal phenotypes in the basolateral amygdala are activated by acute restraint stress and that prior repeated restraint stress differentially affects this response.